Key indicators: single-crystal X-ray study; T = 123 K; mean (C-C) = 0.002 Å; R factor = 0.074; wR factor = 0.190; data-to-parameter ratio = 38.7.
In the title compound, C 22 H 17 ClN 2 O 5 , the nearly planar fourmembered -lactam ring [maximum deviation of 0.016 (1) for the N atom] makes dihedral angles of 53.07 (9), 73.19 (9) and 6.61 (9) with the chloro-, nitro-and methoxybenzene rings, respectively. The crystal structure is stabilized by C-HÁ Á ÁO hydrogen bonds, a weak C-HÁ Á Á interaction and astacking interaction [centroid-centroid distance = 3.6513 (8) Å ] between the methoxybenzene rings of inversion-related molecules.
Related literature
For general background to -lactams, see: Banik et al. (2004) ; Garud et al. (2009) ; Jarrahpor & Khalili (2007) ; Jarrahpour & Zarei (2006 , 2010 . For some of our previous reports of the structures of -lactams, see: Akkurt et al. (2008a Akkurt et al. ( ,b, 2011a ; Baktır et al. (2009) ; Yalçın et al. (2009) Table 1 Hydrogen-bond geometry (Å , ).
Cg4 is the centroid of the C16-C21 benzene ring. Symmetry codes: (i) x þ 1 2 ; Ày þ 3 2 ; z À 1 2 ; (ii) x À 1; y; z; (iii) Àx þ 2; Ày þ 1; Àz þ 1; (iv) Àx þ 3 2 ; y þ 1 2 ; Àz þ 3 2 . Table 2 The dihedral angles between the mean planes of the rings in the title molecule ( ).
Ring 2 Ring 3 Ring 4
Ring 1 53.07 (9) 73.19 (9) 6.61 (9) Ring 2 64.42 (7) 46.85 (7) Ring 3 79.45 (7) Ring 1 is the N1/C1-C3 -lactam ring, ring 2 is the C4-C9 benzene ring, ring 3 is the C10-C15 benzene ring and ring 4 is C16-C21 benzene ring.
Data collection: CrysAlis PRO (Oxford Diffraction, 2007); cell refinement: CrysAlis PRO; data reduction: CrysAlis RED (Oxford Diffraction, 2007); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009) . & Zarei, 2010; Banik et al., 2004) . The β-lactam ring systems show many interesting biological properties, such as cholesterol absorption inhibitors, human cytomegalovirus (HCMV) protease inhibitors, thrombin inhibitors, antihyperglycemic, anti-tumour, anti-HIV, human leukocyte elastase (HLE), potential antimalarials, anti-influenza virus, and serine-dependent enzyme inhibitors (Jarrahpor & Khalili, 2007) .
As an extension of our work (Baktır et al., 2009; Çelik et al., 2009; Yalçın et al., 2009; Akkurt et al., 2008a,b; Akkurt et al., 2011a,b) on structural characterization of the β-lactam compounds, we herein report on the X-ray crystal structure of the title compound.
In the title molecule, Fig. 1 , the β-lactam ring (N1/C1-C3) is nearly planar, with maximum deviations of -0.016 (1) for N1 and 0.015 (1) Å for C1. The C1-N1-C16-C17, N1-C3-C10-C11, O1-C1-C2-O2, C3-C2-O2-C4 and C2-O2-C4-C5 torsion angles are -172.79 (14), -159.77 (12), -60.7 (2), 92.79 (14) and -168.40 (12) °, respectively. The dihedral angles between the ring planes are listed in Table 2 .
In the crystal molecules are linked by intermolecular C-H···O hydrogen-bond interactions and a weak C-H···π interaction (Table 1 and Fig. 2 ). Furthermore, there is a π-π stacking interaction [Cg4···Cg4 i = 3.6513 (8) Å, where Cg4 is a centroid of the C16-C21 benzene ring; symmetry code: (i) = 1 -x, 1 -y, 1 -z] between the benzene rings attached to the methoxy group of molecules related by an inversion center.
Experimental
A solution of N-(4-nitrobenzylidene)-4-methoxybenzenamine (1.00 mmol) was stirred with 4-chlorophenoxy acetic acid (1.50 mmol), p-toluenesulfonyl chloride (1.50 mmol) and triethylamine (2.5 mmol) in dry CH 2 Cl 2 at room temperature over night. Then it was washed with HCl 1 N (20 ml), saturated NaHCO 3 (20 ml), brine (20 ml), dried over Na 2 SO 4 and the solvent was evaporated under reduced pressure to give the crude product which was then purified by column chromatography over silica gel (7:3 hexane-EtOAc). (Yield 78%; mp: 415-417 K). Elemental analysis: Calc. for C 22 H 17 ClN 2 O 5 : C, 62.20; H, 4.03; N, 6.59%; Found: C, 62.15; H, 4.07; N, 6.65%.
Refinement
All H atoms were placed in their calculated positions and refined using a riding model: C-H = 0.98, 1.00 and 0.95 Å, for methyl, methine, and aromatic H-atoms, respectively, with U iso (H) = k × U eq (C), where k = 1.5 for the methyl H-atoms Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted Rfactors wR and all goodnesses of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The observed criterion of F 2 > σ(F 2 ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0020 (6) −0.0020 (5) −0.0049 (5) C7 0.0288 (7) 0.0198 (6) 0.0312 (7) 0.0055 (6) 0.0034 (6) −0.0038 (5) C8 0.0194 (6) 0.0236 (7) 0.0352 (8) 0.0047 (5) 0.0008 (5) −0.0014 (6) C9 0.0165 (5) 0.0206 (6) 0.0294 (7) 0.0008 (5) 0.0006 (5) −0.0025 (5) C10 0.0136 (4) 0.0170 (5) 0.0190 (5) −0.0001 (4) 0.0030 (4) −0.0021 (4) C11 0.0163 (5) 0.0228 (6) 0.0221 (6) 0.0035 (5) 0.0045 (4) −0.0009 (5) C12 0.0224 (6) 0.0261 (7) 0.0216 (6) 0.0028 (5) 0.0080 (5) −0.0027 (5) 
Hydrogen-bond geometry (Å, °)
Cg4 is the centroid of the C16-C21 benzene ring. Symmetry codes: (i) x+1/2, −y+3/2, z−1/2; (ii) x−1, y, z; (iii) −x+2, −y+1, −z+1; (iv) −x+3/2, y+1/2, −z+3/2.
Table 2
The dihedral angles between the mean planes of the rings in the title molecule (°) Ring 2 Ring 3 Ring 4 Ring 1 53.07 (9) 73.19 (9) 6.61 (9) Ring 2 64.42 (7) 46.85 (7) Ring 3 79.45 (7) Ring 1 is the N1/C1-C3 β-lactam ring, ring 2 is the C4-C9 benzene ring, ring 3 is the C10-C15 benzene ring and ring 4 is C16-C21 benzene ring. supplementary materials sup-8 
